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ABSTRACT 

An unwired contact was found dislodged from an MBC 455-1 connector 
in a S-1C-5 vehicle distributor and was reported on UER 235513. 
investigation revealed that some contacts could be pushed out of the 
connector with a force lower than that which might be experienced 
during distributor assembly operations. 
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1.0 OBJECT 

D'EIN' 

To evaluate: 
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a) heat shrinkable sleeving as a supplementary contact 
retention device for connectors installed on the 
S-1C-5 vehicle. 

b) connectors with modified contact retention. 

c) contact retention degradation due to contact retention 
test 

2.0 BACKGROUND 

The S-1C-5 was the first vehicle on which the MBC455 connectors 
were used. After manufacture of the distributors an unwired 
contact was found dislodged from an MBC455-1 connector. This con- 
dition appeared to be caused by an abrasive de-flashing operation 
by the connector manufacturer which partially removed the contact 
retention shoulder from the connector body. Although the connector 
contacts are captivated when printed circuit (P/C) boards are in- 
stalled in the distributors, a method to retain unwired contacts 
when PIC boards are removed was considered necessary. The fix on 
the S-1C-5 vehicle was the installation of RNFlOO sleeving on the 
wire termination ends of unwired MBC455-1 connector contacts. 
This fix avoided the hazzard of additional re-work on the distributors. 

A s  the test results of this evaluation became available the fol- 
lowing actions were implemented: 

1. The contact retention requirement was added to the MBC455 
specification by revision "B" and MBC455-3 was the designated 
part number. 

2. The remaining -1 connectors in Receiving-Inspection were tested 
to the new specification and connectors meeting the new re- 
quirement were part-numbered MBC455-3. 

3. The vendor was requested to perform the secondary crimp operation 
to enhance meeting the contact retention requirement. 

4. The part number call out for all vehicles from the S-1C-3 on, 
except S-1C-5 was changed from MBC455-1 to MBC455-3. 

3.0 CONCLUSIONS 

a) The heat shrinkable sleeving adds to contact retention and 
is considered adequate for the S-1C-5 vehicle. 

b) Contact retention is much higher on connectors on which the 
secondary crimp operation was performed. 

c) Contact retention is not degraded by contact retention test, 
to any measurable amount. 



d) Contact retention is reduced on contacts replaced by man- 
ufacturer. 

Qm.17/\/g 

4.0 RECO?DIEKDATIONS 
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The secondary crimp operation should be performed on contacts, at 
time of connector manufacture. 

5 . 0  I PROCEDURES AND RESULTS 

5.1 Heat Shrinkable Sleeving 

Test specimens were prepared with heat shrinkable sleeving on wire 
end of contacts. The retention tabs were depressed so that only sleeving 
retained contact. 
values for dislodging were recorded. 
heat shrinkable sleeving exceeded the MBC455, Rev. B specification 
requirement of 2.0 pounds minmum when tested at lab ambient tem- 
perature (80°F). Since at 180°F the distributor is in a static con- 
dition, the drop to a minmum of one pound retention is not con- 
sidered significant. After return to Lab ambient temperature, the 
2.0 pounds minimum is again exceeded. 

Contacts were pulled from the mating end, and the 
The See Tables Za through Id. 

5.2 Nodified Contact Retention 

A total of 50 connectors were tested to evaluate the effect of the 
secondary crimp operation, de-flashing, and body color. See Tables 
ZIa through IIg. Contact retention is supplemented by a secondary 
crimp operation on the retention tab which is performed after the con- 
tact is in the body. The secondary crimp operation on the contact 
greatly increases contact retention. Abrasive de-flashing does have 
a detremental effect when not used in conjunction with the secondary 
crimp operation. 
strength was suspected, has no effect on contact retention. 

Connector body color, where a difference of material 

5.3 Degradation Effect of Contact Retention Test 

Two connectors were used as test specimens. See Tables IIIa and 
IIIb. A pulling force was repeatedly applied to contacts to s i m -  
ulate the testing performed by Receiving - Inspection. Contact 
retention is not degraded due to contact retention test. 
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TABLE Ta 
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S l e e v e  RNF 

S p e c  i n e n  ’ 

S l e e v e  

C R N  

Average  1 i i i e h  
I Low 

DO.cINS 

1 r t v e r a g e  
i i  i g h  
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CRT,! a n d  RNF S l e c v i n r ,  

F o r c e  i n  P o u n d s  

aJ 2 1 

RLF 100 

3.3 
4.0 
3 .6  
4.2 
4 . 3  
4.65  
4 .75  
7 . 0  
4 .2  
4.35  

4 . 4  
7 . 0  
3 . 3  

c 3 :: 

’b  . 5 
5.1 
6.8 
6.15- 
6.5  
5.85 
5.7 
5.75 
5.5 
5.8 

5.8 
6 .8  
4 .5  

RNF 1 0 0  

3 . 1  

3 . 8  
3 .45  
4.2 
4.25 
4 . 2  
4.45  
4.5 
3 .9  

3 . 8  

4 .O 
4.5 
3 .1  

- 
C R X  - 
5 . 1  
I+ . 8 
6 . 1  
5 .9  
5.5 
4.15 
4 .5  
5.4 
5 e 8  
6.1 

RNF 1 O C  

4 .9  
4 .95  
3 .9  
4 .85  
3.6 
5 . 1  
4 .75  
4.7 

I 4.9 
4.7 1 4.9 

a::/::: 4.15 3.6 

- 
C R X  

3 .85  
5 . 3  

8 . 4  
7 . 9 5  
7 . 0  

4 . 0  

3 .85  
5 . 2  
4 . 6  
4.6 
5 . 1  

514 
7 .95  
3.85 

T n B L E  I b  

C R N  a n d  RNF S l e e v i n q  - A v e r a c e s  

F o r c e  i n  F o u n d s  

4 . 4  
7 - 0  
3 .1  

5 .5  
7.95 
3 .85  

i 

0 

R E V .  SYM. .-~ 
S-400-05-29 O R I G .  4/63 



C o n t a c t  S p e c i m e n  ,T21 S p e c i m e n  520 
N urn b e r RXF 1 0 0  S l e e v e  C R N  S l e e v e  

F o r c e  i n  P o u n d s  F o r c e  i n  P o u n d s  i 
S EFO R E  TEMPERATURE 

1 

1 3.5  3 .5  
2 ' 3.7  5 . 5  
3 3.9 4 . 1  
4 3 .65  4.9 
5 3 . 6  4 .0  
6 3 . 8  5 .2  
7 3 .5  4 .5  
8 3.4 4 . 1  
9 3 . 2  5 .2  

1 0  3 .4  4 .25  
11 3 . 5  5 .0  

I /  I 

I 

0 1 AT T E M P E Q A T U R E ,  1 8 0 ° F  

A 1 . 1 5  2 . 2  
B 1 . 5  3 .5  
C 1 . 6 5  2 . 1  
3 1.4. 2 .45  
E 1 . 4  3 .0  
F 1 . 6  1 . 2  
I1 1 . 7  1.6 

1 . 3  1 . 2  
1 . 6 5  1 . 4  
1 . 6  2 . 7  

J 
I< 
L 
E.! 1 . 6 5  2 . 0 5  
I J  1.1 1 . 5  
P 1 . 3  1 0 7  L 1 . 4  1 . 7 5  
S 1 . 4  2 . 3 5  

I 
i 

1 . 0  1 . 6  
1 . 6  1 . 7  
1 . ik 1 . 6 5  
1 . 0  2 . 2  'n' 
1 . 5 5  2 - 7 5  

t 
X 

I 1 . 5  2 .45  
I 

Y z 1.4 2 . 5 5  

1 1  T 

1 ;  

1 
I 

0 

' I  I 
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?I urnb e r I 
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Can't. 

RXF 100 S l e e v e  - CRI'I S l e e v e  
F o r c e  i n  P o u n d s  F o r c e  i n  P o u n d s  

S l e e v e  I R r i T  

I 
A FTE R T E MPE H A TU RE 

C R Y  

1 
1 

12 
13 
I4 
15 
16 
1 7  
13 
19 
20 
21 1 22 i 

3.25 
3.65 
3.3 
3.35 
3.2 
3.4 
3.1 
3.15 
3.65 
3.0 
4 . 6  

3.1 
4.0 
3.55 
4.5 
3.8 
4.05 
4.4 
4.35 
3.7 
4.35 
4.25 

S l e e v i n r :  a t  180°F - A v e r a E e s  

Force i n  P o u n d s  

L o w  
!!igh 
A v e r a g e  

3.2 
3.9 
3.6 

3.5 
5.5 
4.5 

I 

AT TEMPERATCFE 
I 1 

L O W  

H i g h  
A v e r a g e  

1.0 
1 . 7  
1.42 

1.2 
3.5 
2.07 

~~~ ~ ~ ~~ 

AFT S R T E XPE R AT U ??E 
I I 

L o w  
H i g h  
A v e r a g e  

3.0 
4.6 
3.4 

3.1 
4.8 
4.07 

Room tempera ture  81°F 

COEflX!dG I N 0. ? 5 - 6 5 3 9 - 9 7 
PAGE 5 



T A 3 1 , E  IlIa 

C o R n e c t o r  T y n e s  

S e c o n d a r y  C r i m p  
O p e r a t  i o n  

No 

11 0 

Yes 

Yes 

Yes 

D e - F l a s h i n g  
O p e r a t i o n  i S p e c i m e n  Body 

C o l o r  

B l a c k  

G r e e n  

B l a c k  

G r e e n  

B l a c k  
I 

1 

2 

f 
I 

I 3  

H i g h  

1 4  

i 5  

1 

Low A v e r a g e  

1 

2 

f 
I 

I 3  

6 . 0 +  

E? a n d  

HaEd  

Hand 

6.8+ 

6.8+ 

E? a n d  

HaEd  

Hand 

6.8+ 6 .8+  

6 .8+  6.8+ 

Hand 

S a n d  B l a s t e d  

k I 

TP.SLE IIb 

T y p e  - A v e r a E e s  

F o r c e  i n  P o u n d s  

3.1 

2 . 9  

5 :8 

NOTE: A m e c h a n i c a . 3  stop 01 r a u k e  was p o s i t i o n e d  a t  6.E 

a ' I n d i c a t e s  c o n t a c t  r e p l a c e d  by m a n u f a c t u r e r  
T h e s e  v a l u e s  n o t  i n  averages. 
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C o n t a c t  I T y p e  1 
:Jur;l,cr I 

1 
i 

I_ 1 3.0 
3 . 9 5  

3 3 .75  
4 3 .95  

9 
L 

3 . 1  
1 . 5  

7 i 3.p 

I 
5 I 
C) 

8 j 3.14 
.05 

3 . 2 5  10 
11 
1 2  3.L5 
1 3  3 . 5 5  
1 4  3 .85  
1 5  3 .95  

1 7  4 .'I 
16 4 . 0 5  
1 9  4 .9  
2 0  4 .05  

1 21 4.45 

A i 4.70  I 1 . 9 5  
4 .35  

3 
C 

3 .7  
3.4 

3 I 

16 h.15 

I 2 2  1 4.35  

1 
I 

7 
J 

L 7- 

e 
T y p e  2 I T y p e  3 T y p e  4 T y p e  5 

G.8+ c . e +  '+ .05  6 . 8 +  6.8+ 
4 . 8  6.0+ t . 8 +  

G.C+ 
6.8+ 

1, . 1 5  6 .  ?,+ 

4 .h5 6.R+ 6 . C +  6 .3+ 
4.6 C.3+ 6 . a +  6.8+ 
3.35 i 6,8+ 6 .3+ 

5 . 5  I 6.8+ 6.5+ I 6.8+ 
5.15 6.e+ 6 . 8 +  i 6.5+ I 

5 .1  ' 6.8+ 6.8+ 1 6.?+ i 
6.8+ 1 <TZy-> 4.1 1 6 . 3 +  

5.3 6,8+ 6.3+ 1 6.8+ I 
4.9 6.8+ h.8+ h . 8 +  1 
4 . 6 5  6 . 8 +  6 , 8 +  i 6 . a +  

f 4.95 6 . 8 +  6,8+ 6.8+ 1 6 . 8 +  1 I 6 . 8  6.8+ 6.8+ 
! 5 . 3  6.8+ 6 . 0 +  6.8+ 

4.75 6 .8+  6 . 8 +  6.8+ ' 
I S  5.6 6 . 0 +  6.3+ 

5 .1  6 . 8 +  6.8+ 6 . 3 +  ' 
5.9 6 . 8 +  6.8+ 1 6.8+ 
5.9 1 6 . 8 +  6 . a +  6.8+ 1 
5 .1  ( 6,8+ 6.8+ 6 .6+  
6 . o  6.8+ 6 . 8 +  6 . 8 +  
3.6 6.8+ 6.8+ 6.8+ 1 

3.85 1 6.8+ 

I 

i 11 .3 i 6.8+ 6.2+ 

i t  

m :  

I 
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F 4 .15  4 . 2  6 .8+ 
Ii 5.15  6 .7  6.8+ 

3.4 4 . 5  6.8+ 
1. -\n 4.95  1+ . 1 6.8+ 
*T .* b b 0 5  '+ . 9 6.8+ 1 

i 7 4 . 3  5 .0  6 .8+  
R 4 . 9 . 8 6.8+ 
S 3 . 6  5 . 1  6 .8+  

3 .75  4 . 0  m 
I L' 4 . 0  1 4 . 0  6.8+ 

V 5 .2  ' 4 . 3  h . 3 +  
y,! 4 .5  , I 4 . 6  6.8+ 
% 1 . 3  I , 5.L I 6.8+ 

I Y 4.8 1 5.25  ' 6 .8+  

4.2 5.05 6 . 8 +  

I 

m 1 i 
I 

I z i 3 .85  I 4.55 1 6 . 8 +  I 

I I 

I 
i 

It v e r e . 4.11 _ _  - - - - - -_ - - 

6.6+ 6.8+ 1 , 
6.8+ 6.8+ j 1 
6 .8+  6 . 8 +  ! 
6 .8+  6.8+ i 
6.8+ 6.3+ 
6.8+ 
6 . 3 +  
6.R+ 6.8+ ' 
6 . 8 +  6.8+ 
6.3+ 6 . 8 +  
6.6+ 6 . 8 +  
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6.8+ 6 . 5 +  
6.8,  6.6+ 
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@ i  i 

1 ? 

: 

i 

n 1 !?nr4..: I I d  

T y n e  1 - 5 .  G r o u n  B - 
F o r c e  in Pounds 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
1 4  
1 5  
16  
1 7  
18 
1 9  
2 0  
2 1  
22 
A 
3 
C 
D 
z 
F 
I: 
J 
K 
L 
bl 
!.I 
P 
?. 
S 
T 
U 
V 
w 
X 
Y 
r7 

3 . 5 5  
4 . 5  
4 . 1  
3 . 8 5  
4 .45  
4 . 0  
4 .5  
4 . 4  
4 . 1  
4 . 1 5  
4 .5  
4 .3  
3.7 
3 . 1, 
3 . 5 5  
4 . 4  
4 . 3  
3.85 
4 . 1 5  
4 .3  
3 .65  
3 .55  
3 .8  
4.7 
3 .95  
3 . 8 5  
3 .0  
4 . 5  
3 . 7 5  
3 .95  
3 .75  
4 . 0  
4 . 1  
4 . 0  
4 .15 
3 .85  
3 .4  
3 . 8  
4 . 0  
4 .25  
3 . 9 5  
3 .7  
4 . 0  
' 3 c  ! 

T y p e  2 

5 . 5  
5 
4 . 6  
5 .3  
5 .9  
4 . 3  
4 . 2  
6 .5  
5.2 
6 . 1  
4 . 7 5  
6 .3  
6.7 
4 . 2  
4 * 9  
4 0 7  

5 02 
5 . 3  
4 . 5  
5.2 
5 .3  
4 . 5  
4.85 
4 . 7  
6 . 0  
4 .8  
3 . 9  
6.4 
4 . 6  
4 .7  
4 .4 
4.8 
1, . 2 
6.0  
4 . 5 
3.7 
4 .ii 
6.2 
k . 2  
4 . O  
5 .o  
4 . 6  
6.65 

Type  3 

a33 
6.8+ 
6 .8+  
6.8+ 
6.8+ 
6 .8+  
6.8+ 
6 . 8 +  
6 .8+  
6.8+ 

6.8+ 
6 . 8 +  
6 . 8 +  
6 .8+  
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6 .8+  
6 .8+  
6 . 8 +  
6.8+ 
6.8+ 
6 .8+  
6 . 8 +  
6 .8+  
6.8+ 
6 . 8 +  
6 .8+  
6 . 8 +  
6.8+ 
6 . 8 +  
6 . 8 +  
6 .8+  
6.8+ 
6 .8+  
6 .8+  
6 .8+ 
6 .8+  
6 .8+  
6 .8+ 
6 . 8 +  

6 , 8 +  

T y p e  4 

6.8+ 
6.8+ 
6.8+ 
6.C+ 
6 .8+  
6.8+ 
6.8+ 
6 .8;.' 
6 . 8 +  
6 . 8 +  
6.8+ 
6 . 8 +  
6.8+ 
6 .8+  
6.8+ 
6 . 8 +  
6 .8+  
6.8+ 
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6 .8+  
6 .8+  
6 , 8 +  
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6.8+ 
6.8+ 
6 .8+  
6.8+ 
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6 .8+  
6 .8+ 
6 .8+ 
6 . 8 +  
6.8+ 
6 .8+  
6 . 8 +  

T y p e  5 

6 , 8 +  
6.8+ 
6 .8+  
6 .8+  

6 .8+  
6 .8+  
6 .8+  
G,C+ 
6.8+ 
6 , 8 +  
6.8+ 
6 .8+ 
6,8+ 
6.8+ 
6.8+ 
6 .8+  
6 . 8 +  
6.8+ 
6 .8+  
6 .8+ 
6 . 8 +  
6 .8+  
6 .8+ 
6 .8+  
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6.8+ 
6 .8+  
6.8+ 
6 .8+  
6 .8+  
6 .8+  
6.8+ 
6 .8+  
6 .8+  
6 .8+  
6 .8+ 
6 .8+  
6 . 8 +  
6.8+ 
6 .3+  

6 , 8 +  

i - L 
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1 

i 
' 1  

! 

- 
C o n t s c t  Type 1 
:Ic-bcr 

i 
2 
3 
4 
5 
6 
7 
8 
9 

1C 
11 
1 2  
1 3  
14 
1 5  
16 
17 
18 
19 
20  
21 
2 2  

A 
3 
C 
D 
E 
F 
H 
J 
i( 
L 
M 

P 
R 
s 
T 
U 
v 
h' 
x 
Y 
r, 

I I 

1 
i 

I 
1 
I 

f 
f 

i 
I 

I 

I 
I 

I 
i 
! 

! 

i 
i 

3 .75  
3 .80  
3 . 6 5  
3 .75  
3 .50  
3 .95  
3 . 6 0  
4 .05  
4 .15  
3 . 6 0  
3 .65  
3 .75  
3 .10  
3 .20  
3 . 9 5  
4.60 
3.80 
4.30 

3.40 
3 . 9 0  
3 . 7 5  
4.5 
5 .0  
3.9 
4.1; 
3 . 3  
4 . 4  
3 .9  
4 . 4  
3 . 8  
3 . 2 5  
3 .65  
3 .55  
3 . 5  
3 . 8 5  
4 .35  
3 . 4 5  
3 - 7  
3 . 3  
4 . 0 5  
3 . 7 5  
3 .45  

3 .25  

6.8+ * 

5 . 0  J 

5 .95 . 
3.75 
4 .6  
5 - 2 5  
3 .75  8 

4 . 0  ; 
5 . 0  
4.75 
5.4 i 

i 5.25  
5.25 
5.65 i 
5.35 
4 . 0  

5 . 3  I 

5.0 
4 . 2 5  
5.4 
6.8 
4.85 ? 
6.0+ 
5.4-  
4 . 2  I 
2 . 9  
5.2 
4.3 
5.5 
4 . 1  
4 . 5  
5.85 
4.5 
4.0 1 
4 - 2 5  ! 
5.3 

5.4 ' 
4 . 7  
3.5 
1 . 0 5  

i 

1 

1 

3 . 7  I 
i 

3.35 I 

6 . 5  
6.8+ 
6.8+ 
6 .9+  
6.8+ 
6 . 8 +  m 
6 . 8 +  
6.0+ 
6.8+ 
6 . 8 +  
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6 , 8 +  
6 .8+  
6.8+ 
6.8+ 
6.8+ 
6 . 8 +  
6 . 8 +  
6.8+ 
6 .8+  
6 .8+  
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6 . 8 +  
6.8+ 
;.e+ 
6.8+ 
6 . 8 +  
6.8+ 
6.8+ 
6,8+ 
6.8+ 
6.81. 

6 . 4  
6.0+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6.8+ 
6 .8+  
6.8+ 
6.8+, 
6.8+ 
6.8+ 
6 . e+, 
v .  8+ 
6 , 8 +  
6.8+ 
6.8+ 
6.8+ 
6 . 8 +  
6 .8+ 
6 .8+ 
6 . 8 +  
6,8+ 
6.8+ 
6.8+ 
6.9. 
6. 
6.a- 
6.8+ 
6 .8+  
6 . 8 +  
6.8+ 
6 .8+ 
6.8+ 
6.8+ 
6.6+ 
6 .8+  

6.8+ 
6.8+ 
6.8+ 
6.6+ 
6.8+ 

/ 

6 . a +  

CGm 
C,8+ 
6 .8+  
6.8+ 
6.8+ 
6.8+ 
6 .8+  
6 .8+  
6 .8+  

6.8+ 
6 . 8 +  

6.3+ 
6.8+ 
6 .8+  
6 . 0 +  
6.8+ 
6 .8+  
6.8+ 
6 .8+ 
6 .8+  
6 .8+  
6.8+ 
6 . 8 +  
6,8+ 
6 . 8 +  
6 . 8 +  
6.8+ 
6 .8+  
6.8+ 
6.8+ 
6 , 8 +  
6.8+ 
6 . 8 +  
6.8+ 
6 . d +  
6.6+ 

6 . 8 +  
6 .3+ 
6.8+ 
6.8+ 

c a s  
6 . a +  

6 . a +  

6.6+ i 

I - I  
t 
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, 

! 

0 

4 .  

1 I 

2 
3 
4 
5 
6 
7 
s 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
1s 
1 9  
20  
2 1  
2 2  

A 
B 
C 
D 
E 
F 
H 
J 
K 

?.I 
N 
? 
R 
S 

U 
v 
::T 
X 
v 

T u 

n 1 

7 

3 .5  
5 .7  
5 
3 . 9  
4 .9  
4 . 7 5  

' 4 . 9  
1+.05 
3 . 8 5  
4 .0  
3 .8  
3 . 8  
4 . 1  
4 .3  
4 . 0  
4 .6  
3 . 6  
4.25 
3 .6  
3 . 8  
3 . 6  
4 . 1  
5 . 5  
4 . 5 5  
4 .65 
4 . 2 
3 .3  
3 . 9  
4 . 4  
3 .9  
4 . 5  
3 .75  
4 .2  
4 . 2  
3 .7  
4.7 
3 . 5  
3.45 
3.2 
3 .25  
4 . 2 5  
4 . 5  
3 .15  

5 .9  
5 . 1 5  
4 .75  
k.l 
5 . 2 5  
5 .9  
4 . 5 5  
5 .7  
4 .25  
4 .3  
4 . 9 5  
4.7 
4 . 3  
6 . 3  
4.7 
6.2 
4 . 5  
4 . 2  
6 . 0  
4 . 4 5  
4.9 
4 .8  
6 . 9  
4 . 5  
4 . 4  
5 .7  
5.55 
4.65 
k . 5  
4 .5  

6 .9  
4 .75 
b .25  
3 .7  
4 . 0  
5 . 5  
4 . 6  
4.5 
6 . 1  
5 . 3 5  
6 .05  
k . 3 5  

5.8  

c L. 4 . 5 5  4 . 1  6 . 8  
i :".,lJ e r 2 d 4.C9 5"O: $ 1  

I 

i 
i 
i 
j 
i 
i 
i 
i 

! 

I 
j 

i 

i 
/ 

i 

1 

1 

! 

I i 

i 
i 

i 

6 .C+ 
5 . 9  
6 . 8 +  
6,8+ 
6 . 8 +  
G . 8 +  
6,3+ 
6 . 8 ~  
6,8+ 
6 . 8 +  
6 . 8 +  
6.3+ 
6 . 8 +  
6.8+ 
6.8+ 
6 . 8 +  
6 . 8 +  
6.8+ 
6.8+ 
6 , 8 +  
6 , 8 +  
6.8+ 
6.8+ 
6 . 8 +  
6 . 8 +  
6.8+ 
6.8+ 
6.C+ 
6 . 8 +  
6.0+ 
6 . 3  
6 . 8  
6 ..4 
6 . 8  
6 .5  
6 .6  
6 .8  
6 . 8  
6 . 3  

6 . 8  
6 . 8  
6 . 8  

6 . 5  

6.8+ 
6 . 8 +  
5 .8+  
6 . 8 +  
6 . 8 +  
G.8+ 
6 . 8 +  
6 . 8 +  
6 , 8 +  
G . 8 +  
6.8+ 
6 . 8 +  
6 . 8 +  
6 .8+  
6 .9+ 
6 . 8 ~  
6 .8+ 
6 , 8 +  
6 , 8 +  
6.8+ 
6,8+ 
6 . 8 +  
6 .8+  
6,8+ 
6 . 8 +  
6.8+ 
6 . 8 +  
6.8+ 
6.8+ 
6.8+ 
6 .8+  
6.8+ 
6.8+ 
6.8+ 
6 . 8 +  

6 , 8 +  
6.8+ 
6 . 8 +  
6 .8+  
6 .8+  
6 . 8 +  
6.8+ 

6 . a +  

T y p e  5 
~~ ~- 

6 , 1h 
6.8+ 
6 . 8 +  
6 . 8 +  
6.8+ 
6.8+ 
6.8+ 

6 , 8 +  
6 . 0 +  
6.8+ 
6 .8+  
6.8+ 

i 6.8+ 

I 6 .8+  

m+ 

: 

6 . C +  

6 .8+ 
6 .8+  
6 , 8 +  

6.8+ 
6.8+ 
6.8+ 

6 . 8 +  
6.8+ 
6 . 8 +  
6.8+ 
6 .8+  
6 . 8 +  
6 . 8 +  
6 . 8 +  
6 . 8 +  
6.8+ 
6.8+ 
6 . 8 +  
6 .3+ 

GZzD 

6 . a +  

i 6 . a +  

/- ,9 1 1 
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i 

1 

I 

j 
li 
! 

i 
! 
i 

I 

! 
i 
B 

I I 

I 
t 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
14 
1 5  
1 6  
17  
10 
1 9  
2 0  
2 1  
2 2  

3 
C 
D 
E 
F 
11 
J 
i( 
L 
Y 
?I 
? 
I? 
S 
T 
;I 
v 
w 
X 
‘I 

4 t i  

I 

3 . 3 5  
4 . 9  
3 .4  
3 . 6 5  
4 . 0 5  
4.0 
3 .65  
3 . 9 5  
3.9 
3 . 6 5  
4 .9  
3 . 2  
3 .7  
3.8 

4 . 3 5  
3 .5  
3.95 
3.9 
4 . 2 5  
4 . 2 5  
3 . 5  
4.95 
1: .7 
5 .0  
4 .3  
3 . 6 -  
4 .55 
4 . 0  
4.9 
5 .0  
4 .2  
4.5 
4 .3  
!+ . 3 5  
4.7 
4 . 4  
3.85 
4 . 5  
4 . 4 5  
4 . 4 5  
5.0 
4.1 

3.8 

L - n  

6 . 2  

4 .9  
5 . 2  
5 . 2  
5 . 3  
k.6 
4.8 
4.7 
4 . 5  
5 . 2  
3 . 8  
4 .5  
4.8 
4 .5  
4 . 3  
5 . 3  
5 . 0  
5.0  
5 . 2 5  
6.0 
4.8 
5 .5  
4 .8  
3.8 
5.0  
5 . 0  
3 . 5  
4 .15  
4 .9  I 

4.8 j 
4.8 
4.8 I 

4.35 

4 . 5  

4 .9  
5 . 2  j 
4.4 

I /  
4.0 

I 

4*0 I 
4.95 ~ 

4 . 2  5 * 1  1 

6.8+ 
6 . 8 +  
6 .8+  
6 .8+  
6 , 8 +  
6.8+ 
6 . 8 i  
6 . 8 +  
6 .8+  
6 . 8 +  
6 .8+  
6 . 8 +  
6.8+ 
6.8+ 
6 , 8 +  
6.8+ 
6.8+ 
6 . 8 +  
6 .8+  
6.8+ 
6 .8+  
6 .8+  
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6 . 8 +  
6.8+ 
6 .8+  
6.8+ 
6.8+ 
6 .8+ 
6.8+ 
6.8+ 
6.6+ 
6 . 8 ~  
6 . 8 +  
6.8+ 
6.8+ 
E.8+ 
6.8+ 
6.8+ 
E.8+ 

6 . 8 +  
6 . 8 +  
6 .8+  
6 . 8 +  
6 . 8 +  
6.8+ 
6,8+ 
6.8+ 
6 .8+  
6 . 8 +  
6.8+ 
6 . 8 + .  . j 
6.8+ 
6 .8+  
6 .8+  
6 , 8 +  
6.8+ 
6 .8+  
. ,9 ,+ 

-- 
tj. O +  
6 .8+  
6 .8+  
6 . 8 +  
6 .8+  
6 .8+  
6 . 8 +  
6.8+ 
6 .8+  
6 .8+  
6 .8+  
6 .8+ 
6 .8+  
6 . 8 +  
6 .8+  
6.0+ 
6.8+ 
6 . 8 +  
6.8+ 
6 . 8 +  
5.8+ 
6 , 8 +  
6 .8+  

! 

i 

1 
1 I 
i 
1 
i 

1 
i 
I 
i 
i 

J 
f 

i 
! 
I 

I 

I 
Type 5 1 

1 ,  

-TJ! 
i 4 . 4  

4 .3  j f 

3 . 7  
4 . 0  
3 .7  
4 . 1  
4 . 0  
3 .9  
4.0 
4 . 5  
4 . 1  
4 .05  
3 . 9  
3 . 7 5  
3 .5  
3 .65  
4 . 0  
4 .9  
4 . 5  
4 . 2  

6.8+ 
6.8+ 
6 .8+  
6 .8+  
6 . 8 +  
6 , 8 +  
6 .8+  
6.8+ 

3 . a  

i 

6.8+ 
6 .8+  ! ! 
6 . 8 +  
6 .8+  I i 
6.8+ 
6 .8+  1 I 
6 . 8 +  
6.8+ 1 
6 . 8 +  
6 . 6 ~  * 
6.8+ I 
6 . 6 +  
6.8+ f 

t 1 



, .~' 1: 2 :1 (I n I I 5 1.: 
t- T 
> t l  

j <-. 

! 
I 

7. 5 
9 
8 
3 . 5  

.x- 
-x 
.x. 
.E 

i 
c 0 :: t a c t I 

j 10.0 j s i  )i x. 

I 7 . 5  
8 . 0  
7 . 5  . 

3 t t  I :  3 x. 
s j .x-* 

TAIBLE 111-0 

Load C y c l i n q  - Averzqes 
F o r c c  in P o u n d s  

L 

7 . 0  
7 . 5  7 . 5  
7 . 5  1 7 . 0  

L 
K 

i 

S s e c  i n e n  I Cycled 

7 . 5  
5.3 
9 
6 . 2 5  
7.7 

A v e r a T e  1 1 t3 . C 

I I i i p h  10 ! 
i 

1 
I 

ic Cycled to two p o u n d s  ?ill; f i v e  t i x e s  
%x.  Cycled t o  6.8 p o u n d s  > x l l  one tirr.e a Indicates contect re:: aced by manuf2cturer 

Iu'o t c y  c 1 e d i 3  
I 9 . 5  

6 :;5 
8.1 
9 
7 . 5  
7 . 6  I 

7 . 9  

* 

t 
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